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ABSTRACT
This paper investigates the role of different types of ﬁrms in related and unrelated diversiﬁcation in regions, in particular the
extent to which foreign-owned ﬁrms induce structural change in the manufacturing capability base of 67 Hungarian
regions between 2000 and 2009. Doing so, it connects more tightly the literatures of evolutionary economic geography
and international business. The results indicate that foreign-owned ﬁrms deviate more from the region’s average
capability match than domestic-owned ﬁrms. However, this deviation is larger on the short run than in the long run,
and more pronounced in peripheral regions and in the capital region.
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INTRODUCTION
Regional diversiﬁcation is often depicted as a branching pro-
cess in which new activities draw on and combine local
activities (Frenken & Boschma, 2007). This is because
search costs tend to rise rapidly as the gap widens between
existing capabilities and new capabilities required to develop
new activities, and also because new activities unrelated to
existing local activities tend to have a lower probability to
survive (Nelson&Winter, 1982).A growing body of studies
on industrial and technological diversiﬁcation in regions has
documented that related rather than unrelated diversiﬁca-
tion is indeed the rule (Boschma, 2017).
What is still underdeveloped, though, is a microfoun-
dation to this process of regional diversiﬁcation, despite
the fact that there is substantial evidence in the manage-
ment literature that related diversiﬁcation is a predominant
feature within organizations (Palich, Cardinal, & Miller,
2000). Klepper (2007) was one of the ﬁrst to provide
evidence of related diversiﬁcation in regions at the micro-
scale by showing that spinoffs and diversiﬁers from related
industries tend to give birth to new industries in regions.
However, we still have little understanding about what
types of ﬁrms induce more related or more unrelated diver-
siﬁcation. More in general, there is little knowledge about
how the capability bases of regions evolve over time, and
what types of economic agents are responsible for more
or less structural change. To our knowledge, Neffke,
Hartog, Boschma, and Henning (2018) is the only study
to date to have investigated systematically the link between
ﬁrm dynamics and structural change at the regional scale.
They found that the inﬂow of new plants from outside
the region, and not so much local start-ups and incum-
bents, introduce more unrelated diversiﬁcation in regions.
This ﬁnding of external agents driving structural
change in regions makes it relevant to analyze the impact
of inward foreign direct investment (FDI), and especially
the role of multinational enterprises (MNEs). Studies
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have focused on the impacts of MNEs on economic devel-
opment, but most research is performed at the national
scale. Beugelsdijk, Mudambi, and McCann (2010) and
Iammarino and McCann (2013) have advocated the inte-
gration of research in international business and economic
geography by investigating more systematically the geogra-
phy of MNEs at the sub-national scale. In recent years,
papers have been published on how MNEs inﬂuence the
economies of host regions (Iammarino & McCann,
2013). However, to our knowledge, no paper has yet inves-
tigated the extent to whichMNEs induce structural change
in regions in terms of related or unrelated diversiﬁcation,
also in comparison with other types of ﬁrms: Does novelty
arise from local domestic ﬁrms, or is it introduced by actors
from outside the region?
The objective of the paper is to investigate the extent to
which FDI induces more related or unrelated diversiﬁca-
tion in 67 regions between 2000 and 2009 in Hungary, a
country that has been invaded by FDI after the fall of the
Iron Curtain. From 1990 onwards, foreign ﬁrms have
become key actors in export, employment (Radosevic,
2002; Resmini, 2007) and knowledge spillovers (Békés,
Kleinert, & Toubal, 2009; Halpern & Muraközy, 2007;
Inzelt, 2008). This study is done in the context of a recent
ﬁnding by Boschma and Capone (2016) that Eastern
European countries, as compared with Western European
ones, tend to diversify into new industries that are more
closely related to their existing industries. The Hungarian
case is a prime example of dependent market economies
in Central and Eastern Europe (Nölke & Vliegenthart,
2009), relying heavily on the international value chains
and research and development (R&D) expertise of
MNEs, which are predominantly viewed as vehicles for
regional economic development (Lengyel & Leydesdorff,
2011, 2015). The case presented here is also relevant for
lagging regions in more developed economies, attempting
to attract MNEs in the hope of inducing structural change.
We test whether MNEs, operationalized as ﬁrms with
majority foreign ownership, are responsible for more unre-
lated diversiﬁcation compared with domestic ﬁrms in Hun-
garian regions, using a novel approach developed by Neffke
et al. (2018) which measures structural change in terms of
how unrelated new activities are to existing ones in regions.
We extend that study by placing MNEs into the spotlight
as potential agents that can drive structural change of
regions by bringing in new capabilities from other
locations. As the diversiﬁcation process may differ between
regions (Xiao, Boschma, & Andersson, 2018), in a further
step we take a look at diversiﬁcation in three different types
of regions. In particular, we focus onMNEs that may bring
in novelty to different degrees in a highly urbanized core
region, in regions with a long tradition in manufacturing
activities and in peripheral regions. While these region
groups reﬂect a well-documented spatial structure in
Hungary (Lengyel & Leydesdorff, 2015; Lux, 2017a,
2017b), the analysis on region groups remains explorative
at this stage.
In doing so, this paper connects more tightly the litera-
tures of international business and evolutionary economic
geography around the theoretical framework of related
and unrelated regional diversiﬁcation. We ﬁnd that foreign
ﬁrms tend to show a higher deviation from the region’s
average capability match and, thus, induce more unrelated
diversiﬁcation in regions, as compared with domestic ﬁrms.
However, this is conditional on the time frame and the type
of regions involved. Foreign ﬁrms are agents of structural
change on the short run but not that much on the long
run; and they generate more structural change in peripheral
regions and in the capital city, but less in regions with a
long manufacturing tradition.
The paper is structured as follows. The next section
develops the theoretical argument, discussing a micro-per-
spective on related and unrelated diversiﬁcation in regions,
and introduces the case of Hungary. In the empirical sec-
tion the data and methodology are described, followed by
the presentation of the main ﬁndings. The last section
summarizes the results and offers some conclusions and
possible avenues for further research.
REGIONAL DIVERSIFICATION AND
MULTINATIONAL ENTERPRISES
New activities in a region do not start from scratch but are
embedded in territorial capabilities, that is, they tend to
spin out and draw on activities that already exist in the
region. This branching phenomenon (Frenken &
Boschma, 2007) has been analyzed by Hidalgo, Klinger,
Barabasi, and Hausmann (2007) at the country level, show-
ing that countries build a comparative advantage in new
export products related to existing export products in the
country. Neffke, Henning, and Boschma (2011) investi-
gated diversiﬁcation at the regional level and found a higher
entry probability of an industry in a region when techno-
logically related to pre-existing local industries. This ﬁnd-
ing on related industrial diversiﬁcation in regions has been
replicated in many follow-up studies (e.g., Colombelli,
Krafft, & Quatraro, 2014; Essletzbichler, 2015; He, Yan,
& Rigby, 2018), also focusing on technological diversiﬁca-
tion in regions (e.g., Boschma, Balland, & Kogler, 2015;
Kogler, Rigby, & Tucker, 2013; Rigby, 2015).
The above ﬁndings triggered research to explore con-
ditions that make regions more likely to diversify into
related or unrelated activities (e.g., Boschma & Capone,
2015, 2016; Petralia, Balland, & Morrison, 2017). What
is still underdeveloped in this literature is a microfounda-
tion to this process of regional diversiﬁcation. The manage-
ment literature has shown overwhelming evidence that
organizations tend to diversify in related activities (Farjoun,
1994; Palich et al., 2000). Klepper was one of the ﬁrst to
provide a micro-perspective to the regional branching lit-
erature. Studying a number of emerging industries (Klep-
per, 2007; Klepper & Simons, 2000), Klepper found that
start-ups founded by entrepreneurs with pre-entry experi-
ence in related industries (i.e., spinoffs from related indus-
tries) and incumbents that diversiﬁed from related
industries played a crucial role in the formation of new
industries in a region.
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However, we have little understanding of what types of
ﬁrms induce related diversiﬁcation, and what types of ﬁrms
induce more unrelated diversiﬁcation. More in general,
there is little knowledge of how the capability base of
regions evolves over time, and what types of agents are
responsible for more radical and transformative change.
Neffke et al. (2018) was one of the ﬁrst studies to investi-
gate systematically the relationship between ﬁrm dynamics
and structural change in regions. It showed that new plants
from outside the region, rather than local start-ups and
incumbents, tend to introduce more unrelated diversiﬁca-
tion in regions. In the short run, this applies especially to
new plants set up by entrepreneurs, as compared with
new plants set up by incumbents (subsidiaries). In the
long run, Neffke et al. found that the difference between
these types of new plants disappeared: it turned out to be
harder for stand-alone entrepreneur-owned plants to sur-
vive in regions that offered no related externalities, while
subsidiaries could overcome the liability of newness in
host regions that provided no supportive environment by
drawing on ﬁrm-internal resources of the parent in the
home region.
This makes it crucial to study the role of MNEs for
regional diversiﬁcation,1 an agent type not included in
Neffke et al. (2018) because of the lack of data. MNEs
take up a large (and still increasing) part of the world econ-
omy (Iammarino & McCann, 2013). Scholars in inter-
national business and economic geography have argued
there is a scarcity of studies on the geography of MNEs
at the sub-national scale (Beugelsdijk et al., 2010). In this
context, Iammarino and McCann (2013) and Santangelo
and Meyer (2017) have advocated the integration of evol-
utionary concepts such as path dependency and related var-
iety into the study of the geography of MNEs. The
technology-gap literature (Fagerberg, Verspagen, & von
Tunzelmann, 1994) has demonstrated that catching up
in countries is more likely to be successful when building
on stronger capabilities and the smaller the distance from
the technological frontier, but such studies at the sub-
regional scale are scarce (Petralia et al., 2017). Studies on
the internationalization strategies of MNEs have shown
that their R&D investments tend to concentrate in a few
world-leading centres of excellence where their own tech-
nological expertise is related (to beneﬁt from local spil-
lovers) but not identical (to avoid knowledge leakage) to
the local technological capabilities (Cantwell & Iammar-
ino, 2003; Cantwell & Santangelo, 2002).What is missing,
though, is systematic evidence on the extent to which
MNEs contribute to radical or incremental changes in
the economic structure of regions.
MNEs may have a direct effect on structural change in
their host economies, depending on the extent to which
their investments concentrate in activities that are different
from activities in which local ﬁrms are active (e.g., Cantwell
& Iammarino, 2000).2 R&D investments by MNEs in
technologies that are related but not identical to existing
technologies in the host region, with the purpose of tapping
and exploiting local knowledge while avoiding leakage of
their own knowledge, would reﬂect related diversiﬁcation
in the host region in our terminology. Instead, when
MNEs invest in an activity that is new to the host region
to exploit low local labour costs, this would reﬂect more
unrelated diversiﬁcation. Besides a direct effect, there
may be also an indirect effect of MNEs on structural
change in host regions that may be caused by productivity
spillovers (such as inducing local ﬁrms to introduce inno-
vations through tougher competition and collaboration
with MNEs) and market access spillovers (such as making
local ﬁrms exporting) (Iammarino & McCann, 2013).
Studies have focused on the impact of MNEs on the
upgrading and diversiﬁcation of indigenous ﬁrms (Békés
et al., 2009), such as Javorcik, Lo Turco, and Maggioni
(2018), who found that FDI inﬂows stimulate the upgrad-
ing of indigenous capabilities of local domestic ﬁrms, mak-
ing them move into complex products. What studies
demonstrate is that new knowledge brought in by MNEs
will not just spill over freely and beneﬁt local ﬁrms. This
spillover effect of FDI on indigenous ﬁrms in host regions
depends on the absorptive capacity of local ﬁrms (Cantwell
& Iammarino, 2003), their dynamic capabilities (Teece &
Pisano, 1994), and the degree of ﬁt between the character-
istics of the MNE and the host region (Crescenzi,
Gagliardi, & Iammarino, 2015; Delios, Xu, & Beamish,
2008; Iammarino & McCann, 2013).
Despite this vast literature, to our knowledge no paper
has yet investigated the extent to which MNEs induce
structural change in regions, and related or unrelated diver-
siﬁcation in particular, in comparison with other types of
ﬁrms. Based on the above, we expect that MNEs will
induce more structural change than local ﬁrms. This is
because foreign ﬁrms are more connected to international
value chains, while local ﬁrms have more access to, are
more familiar with and more embedded in local capabilities
(Neffke et al., 2018; Pouder & St. John, 1996). This is
especially true in the longer run, as we expect MNEs to
have higher survival rates than local ﬁrms when introducing
a new activity more distantly related to existing activities in
a region, as MNEs can build on ﬁrm-internal resources and
capabilities in other regions to which they have access
through their intra-corporate networks (Alcácer &
Chung, 2007; Almeida, 1996; Cantwell & Piscitello,
2005; Neffke et al., 2018).
This paper will test the above expectations in the con-
text of Hungary, a Central and Eastern European country.
In Central and Eastern Europe, inward FDI has been a
major feature after the fall of the Iron Curtain. Broadly
speaking, in the ﬁrst stage of transition, foreign ownership
caused little structural change in these former Communist
countries, as investments came into established industries
where previously state-owned companies were privatized.
In the subsequent stage, inward FDI took place more in
new and growing industries (such as automotives). The
more recent phase has been characterized by the predomi-
nance of foreign-owned ﬁrms investing in high-tech and
export-oriented industries, in contrast to domestic ﬁrms
(Damijan, Kostevc, & Rojec, 2018; Nölke & Vliegenthart,
2009). The time window of the investigation, 2000–09,
represents the latter two stages. Regional development
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policy throughout these stages made efforts through infra-
structure development and tax breaks to attract key MNEs
that would increase demand for labour and become the core
of local traded sectors (Lengyel & Cadil, 2009). Regarding
diversiﬁcation, Boschma and Capone (2016) found that
Eastern European countries tend to diversify into new
industries more closely related to existing industries than
do Western European countries.
The second contribution of this paper is an explorative
analysis on MNEs as agents of structural change in rela-
tively more developed versus relatively less developed
regions. Despite the vast literature on the interaction
between MNEs and their host regions discussed above,
the question whether MNEs induce more change than
domestic ﬁrms in both types of regions is non-trivial. As
Narula and Dunning (2010) pointed out, the location
choice of FDI and location advantages co-evolve over
time as regions move through different stages of the invest-
ment development path (IDP). More developed regions
typically offer different location advantages for MNEs
than less developed regions, and the local industry structure
is an important element of these advantages (Dunning,
2000). However, it is not clear how the local economy is
inﬂuenced by MNEs attracted by these diverse advantages.
Furthermore, Xiao et al. (2018) demonstrated that unre-
lated diversiﬁcation is more likely in innovative regions
and less likely in non-innovative regions. However, it is
not clear how local innovative capacities of MNEs or
local ﬁrms inﬂuence the nature of the diversiﬁcation pro-
cess. Consequently, whether MNEs induce more structural
change than domestic ﬁrms in all types of regions is still
underexplored.
Hungarian regions differ from one another with respect
to industrial structure and FDI intensity. Previous research
found that FDI integrated into regional economies to
greater extent in relatively developed regions and had
only loose local embeddedness in peripheral regions of
the country (Lengyel & Leydesdorff, 2015). Following
the territorial distinction of Lengyel and Leydesdorff
(2015) and those of others focusing on re-industrialization
(Lengyel, Vas, Szakálné Kanó, & Lengyel, 2017; Lux,
2017a, 2017b), in a ﬁnal step we check whether the diver-
siﬁcation dynamics induced by foreign ﬁrms is different in
three region types. The ﬁrst is the capital city (Budapest)
that is a frequent host for foreign ﬁrms, and which is sub-
ject to a general outﬂow of manufacturing industries. The
second is themanufacturing integration zone in the relatively
developed north-western part of the country that gained
access to international value chains through foreign actors.
The third is a group of peripheral regions in the south and
east that are relatively underdeveloped and characterized
mostly by low value-added activities such as textile and
food industries, and where the main objective of foreign
ﬁrms is the access to low labour costs and consumer mar-
kets. As we do not have clear theoretical expectations on
how agents (and MNEs in particular) affect diversiﬁcation
in these territories differently, this part of the paper is more
explorative in nature.
DATA, SAMPLING, VARIABLES AND
METHODS
The investigation relies on a ﬁrm-level panel micro-data-
base, made available by the Hungarian Central Statistical
Ofﬁce, which contains various balance sheet data on com-
panies conducting business in Hungary and using double-
entry bookkeeping. These concern tax declaration data that
ﬁrms in Hungary have to submit to the National Tax
Ofﬁce. Data include the location of the company seat at
the municipality level, the number of employees, the Stat-
istical Classiﬁcation of Economic Activities in the Euro-
pean Community (NACE) classiﬁcation of the main
activity of the company at the four-digit level, and several
balance sheet variables such as the ownership structure of
the total equity capital. We limit our investigation of struc-
tural change to the 10-year period between 2000 and 2009
due to data availability.
We imposed some restrictions on the data to arrive at
the ﬁnal sample of companies. First, we focus only on man-
ufacturing ﬁrms (industries 15–37 in NACE Rev. 1.1 cod-
ing) because company seat data are at our disposal, which
are more likely to represent the actual place of economic
activity in the case of manufacturing. In order to increase
the reliability of the data, we limit our analysis to those
ﬁrms that had at least two employees between 2000 and
2009. Naturally, increasing this threshold would further
improve data reliability. However, doing so would also
introduce bias towards incumbent ﬁrms as new entrants
tend to be smaller in size.
In order to classify ﬁrms into agent types, we use two
dimensions yielding a total of eight agent types. The ﬁrst
dimension for classifying agents is ownership. There is a
signiﬁcant heterogeneity of MNEs with respect to struc-
ture (Iammarino & McCann, 2013), nationality, motives
and ownership (Smeets, 2008). We operationalize MNEs
based on the latter aspect, whereas we cannot take into
account other aspects due to lack of data. In this paper a
ﬁrm is considered foreign-owned if more than 50% of its
total equity capital belongs to a foreign owner. In principle,
the degree of foreign ownership could be indicative of the
nature of MNE activity (Smeets, 2008). However, the
ownership distribution of Hungarian ﬁrms is extremely
polarized, that is, the share of foreign ownership in most
cases is either > 90% or < 5% (see Figure A1 in Appendix A
in the supplemental data online).
The second dimension concerns ﬁrm life cycle, meaning
we divide ﬁrms into entrants, growing incumbents, declin-
ing incumbents and exits. For analytical purposes we con-
sider a ﬁrm an entrant in year t if it is present that year,
but not in the previous one. We classify a ﬁrm incumbent
in year t if it was present in the previous year as well as in
the next year. Finally, we consider a ﬁrm to exit in year t if
it is present in the data that year but not in the proceeding
one. To distinguish between growing and declining incum-
bents, we compare the employment of those ﬁrms classiﬁed
incumbents in year t with their employment value in t − 1.
Incumbents that managed to increase their employment are
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deemed growing incumbents, while those ﬁrms that
decreased in size are considered declining incumbents. Unfor-
tunately, unlike Neffke et al. (2018), we cannot identify
entrepreneurial activity and new establishments of existing
ﬁrms with the data at hand.
To determine these ﬁrm attributes, we also used the
panel data for 1999 and 2010, but left these years out of
the ﬁnal sample, as otherwise all ﬁrms would have been
considered entrants in 1999, while all ﬁrms would have
exited in 2010. To perform this classiﬁcation, we consider
only those ﬁrms that are present in the panel without gaps,
and are present for more than one year. The latter step is
necessary to avoid classifying a ﬁrm as entry and exit in
the same year.
We use micro-regions as the spatial unit of analysis
because these 175 territories represent nodal regions of
towns in Hungary and correspond to the local administra-
tive unit (LAU)-1 administrative level of the European
Union spatial planning system. In the ﬁnal step of the
sample selection process, we restrict the analysis to those
regions that had at least ﬁve domestic and foreign ﬁrms
throughout the period 2000–09. As a consequence, 67
micro-regions constitute our ﬁnal sample of regions, repre-
senting larger settlements with at least some manufacturing
activities. The pool of ﬁrms in our analysis represents on
average 37% of all manufacturing ﬁrms in the data, and
these ﬁrms employ on average 74% of all employees in
manufacturing (see Table A1 in Appendix A in the sup-
plemental data online). On average, 87% of ﬁrms in the
sample are domestic; however, these ﬁrms represent on
average 52% of employees. In addition, the share of dom-
estic ﬁrms slightly increased during the period 2000–09,
while their share of total employment slightly decreased
(see Table A2 in Appendix A online).
For our investigation of structural change, we follow the
novel measurement approach introduced by Neffke et al.
(2018). First, we measure the degree of skill relatedness
between industries (Neffke & Henning, 2013) (for a visual
representation of the skill relatedness network, see Figure
A4 in Appendix A online), by using a matched
employer–employee data set provided by the Hungarian
Academy of Sciences, making it possible to track labour
ﬂows between industries for the period 2003–10. As
shown in equation (1), the skill relatedness measure
(SRij) compares the observed labour ﬂow (Fij) between a
pair of (four-digit NACE) industries (i = j = 1, . . . , N )
with the expected labour ﬂow between them ((Fi.F.j)/F..):
SRij = Fij(Fi.F.j)/F.. (1)
The normalized form of skill relatedness is used, mean-
ing that it ranges form –1 to 1, with a higher value meaning
stronger skill relatedness between industries. For analytical
purposes, we subsequently consider a pair of industries
related if their skill relatedness is > 0. The manufacturing
focus of the analysis makes it necessary that we exclude
those ties between industries that involve non-manufactur-
ing industries.
Next, with the help of the skill relatedness measure, we
calculate the amount of related employment (Ereli,r,t) in a
region (r = 1, . . . , R) in a year (t = 1, . . . , T ) for each
four-digit NACE industry in the sample. We dichotomize
the skill relatedness measure with an indicator function
(I (.)) so that it gives a value of 1 if skill relatedness is >
0, and 0 otherwise. The measure allows for similarity of
industries, meaning that related employment for each
industry equals the sum of employment in related indus-
tries and the industry itself:
Ereli,r,t =
∑
j
E j,r,t I (SRij . 0) (2)
The third step is to quantify how each industry matches
the industrial structure of a region in a year. To do so, a
modiﬁed location quotient is used that measures how over-
represented are related industries (Ereli,r,t) in a regional
industry portfolio (Er,t) compared with the share of related
industries (Ereli,t ) in the overall country level portfolio (Et):
LQreli,r,t =
Ereli,r,t/Er,t
Ereli,t /Et
(3)
To reduce the skewness of the distribution of the
location quotient, it is normalized to produce the capability
match (Mi,r,t) variable, which ranges from –1 to 1. A match
value > 0 indicates an overrepresentation of related indus-
tries in a region in a year. Industries with a high match
value are more related to the regional industrial portfolio
of that year:
Mi,r,t =
LQreli,r,t − 1
LQreli,r,t + 1
(4)
Industries in a regional portfolio of a given year have
different match values, but industries in some regions are
more related on average than in others. To capture this
coherence (Cr,t), we calculate the weighted average capability
match within each region in each year, where the weights
are the share of employment of each industry (Ei,r,t) from
the regional portfolio (Er,t) that year. As shown in
equation (5), a higher value of coherence would indicate
that a region has more industries that are more related to
the regional portfolio:
Cr,t =
∑N
i=1
Ei,r,t
Er,t
Mi,r,t (5)
Now each agent (a = 1, . . . , A) in a regional economy
can be characterized by the deviation of its industry’s capa-
bility match from the region average (Mi,r,t − Cr,t). A posi-
tive value of such deviation implies that the agent’s industry
is above-averagely related to the regional portfolio. We aim
to ﬁnd out whether agents of the same agent type tend to
deviate from the region average capability match over
time. To describe the distribution of this deviation within
an agent type, in the ﬁnal step we calculate the structural
change induced by an agent type3 (SA,r,t,t+n) over a period
of time (between t and t + n, where 1 ≤ n ≤ 9) as the
weighted average level of deviation of the base year (t).
Foreign-owned ﬁrms as agents of structural change in regions 5
REGIONAL STUDIES
Here the weights are calculated as the share of employment
created or destroyed by an agent of an agent type
(DEa,i,r,t,t+n) in the total employment change (DEA,r,t,t+n)
induced by the agent type over a period of time
(t, t + n). As shown in equation (6), the employment effect
of entrants and exits is measured as their employment value
in the year of entry or exit, while the employment effect of
growing and declining incumbents is the change in their
employment values over the period concerned:
SA,r,t,t+n =
∑A
a=1
DEa,i,r,t,t+n
DEA,r,t,t+n
(Mi,r,t − Cr,t) (6)
The values of the structural change variable range from
–2 to 2, and values > 0 indicate above-average capability
match between an agent type and the regional industrial
portfolio. The regional capability base will be reinforced
over time if an agent type tends to create employment in
industries with above-average match score, that is, it
shows a positive score on the structural change variable.
Below-average match score would instead indicate the
weakening of the same regional capability base. Agent
types that destroy employment have an inﬂuence in the
opposite direction. This is summarized in Table 1. The
aim is to determine which agents change the economy of
a region. Following Neffke et al. (2018), we estimate the
above unconditional mean structural changes with a
weighted regression. We obtain short-term change using
employment weights between 2000 and 2001, and long-
term structural change values using weights calculated
over the period 2000–09, while capability match and coher-
ence values for the base year of 2000 are used.
STRUCTURAL CHANGE IN HUNGARIAN
REGIONS
Figure 1 shows there are substantial changes in the indus-
trial composition of regions during the period 2000–09.
Only 60% of the four-digit industry–region combinations
present (i.e., with concentrated employment, LQ . 1) in
2000 were still present in 2009, while 30–40% of the indus-
try–region combinations present in 2009 were not present
in 2000. When considering employment in foreign and
domestic ﬁrms separately, it is revealed that a lower percen-
tage of industry–region combinations of 2009 were already
present (i.e., with concentrated employment considering
only foreign ﬁrms, LQ . 1) in 2000 in the case of foreign
ﬁrms compared with the industry–region combinations
considering employment only in domestic ﬁrms. The
differences between the ownership groups are marginal
when it comes to industries phasing out from the industrial
composition of regions. This ﬁnding already suggests that
foreign ﬁrms are more active in exploring new (to-the-
region) economic activities compared with domestic ﬁrms.
However, the mere appearance of new industries may or
may not change the underlying capability base of regions.
Indeed the average skill relatedness of industries within
regions (i.e., coherence), averaged across regions, as
shown in Figure 1, is positive and relatively stable over
time. This means that regions house a concentration of
related industries for economic agents. Moreover, the aver-
age concentration of skill related industries in regions
shows stability, in spite of the considerable turnover of
industries.
Now we turn to the change in the composition of the
aforementioned regional bundle of capabilities, starting
with short-term (one-year) change. As shown in Figure 2,
new ﬁrms and growing incumbents tend to weaken the
regional capability base by creating employment in indus-
tries that are below-averagely skill-related to the region.
While declining incumbents as well as exits appear to be
below-averagely related to the region as well, this indicates
that they reinforce the capability base, because they destroy
employment in more unrelated activities. This pattern of
ﬁrm population dynamics underpins the observation
about the stability of the regional capability base made
above, as new and successful economic actors balance out,
on average, declining and exiting ﬁrms.
Looking at the ﬁrm population dynamics, in general we
ﬁnd no statistically signiﬁcant difference between new
entrants and growing incumbents in terms of relatedness
to the region’s capability base, both bringing novelty to
the region. This ﬁnding is different from what Neffke
et al. (2018) found. Second, growing ﬁrms engage in activi-
ties that are on average more unrelated to the existing capa-
bility base compared with declining incumbents, although
this is not statistically signiﬁcant. Third, in the case of
foreign ﬁrms, new entrants are more related on average
to the capability base of the region compared with exiting
ﬁrms. This is in line with Neffke et al. and our understand-
ing of the evolution of regions following a path-dependent
process in which activities more related to the region are
more likely to enter, while those that are less related are
more prone to exit (Neffke et al., 2011). In sum, this
dynamic reinforces the capability base of regions to some
extent, as the employment created is more closely related
to regional activities than the employment destroyed.
Zooming in on domestic versus foreign ownership, we
found that in the short run, growing foreign incumbents in
particular happen to occur in industries that are more
Table 1. Summary of the relationship between agent types and regional capability bases.
Agents of an agent type…
with below-average capability match
on average (SA,r,t,t+n , 0)
with above-average capability match
on average (SA,r,t,t+n . 0)
… creating employment
(DEa,i,r,t,t+n . 0)
Agents weaken the regional capability base Agents reinforce the regional capability base
… destroying employment
(DEa,i,r,t,t+n , 0)
Agents reinforce the regional capability base Agents weaken the regional capability base
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unrelated to existing activities in the region as opposed to
domestic ones. In line with our expectations, this ﬁnding
suggests that successful foreign incumbents are shaping
regional capability bases to a higher degree than successful
domestic incumbents. However, this pattern does not hold
statistically signiﬁcantly for pairwise comparisons between
domestic and foreign entrants and declining incumbents.
The fact that growing foreign ﬁrms can deviate more
from the regional capability base suggests that MNEs
may be able to compensate for the lack of access to regional
capabilities through their intra-corporate networks. When
assessing their impact on the regional capability base, one
has to keep in mind the relatively low number of foreign
ﬁrms (15%) in our data set, although their share in employ-
ment (47%) is considerable (see Table A2 in Appendix A
in the supplemental data online).
Another ﬁnding is that foreign exits tend to deviate
most from the regional capability base, and foreign exit
occurs at lower average capability match compared with
domestic exit. This is not surprising, as one would expect
foreign ﬁrms that are disconnected from regional capabili-
ties to be less harmed because of their access to ﬁrm-
internal resources. Having said that, caution is warranted
when interpreting the foreign exit match distribution,
because it is by far the most volatile among the agent
types and through different time horizons (see Figure A3
in Appendix A in the supplemental data online). This vola-
tility is most likely caused by the relatively small number of
exits in the sample, as well as the ‘chunkiness’ of employ-
ment, meaning that an exit event affects the number of
employees at once. In the base year of 2000, 70 instances
of foreign exit occurred, representing 0.71% of the ﬁrm
sample in that year, averaging 100 employees each (see
Table A2 in Appendix A online).
These ﬁndings on structural change are for the most part
persistent over time, with a slight shift towards more related
activities when moving from the short to the long term
(Figure 2 and see also Figure A3 in Appendix A in the sup-
plemental data online). This shift is most pronounced when
looking at growing foreign ﬁrms and foreign exits on the
Figure 1. Turnover of regional industries and average levels of regional coherence, 2000–09.
Note: (A) Turnover of regional industries, 2000–09. Dashed lines indicate the share of industry–region combinations with concen-
trated employment (LQ . 1) in 2000 out of the industry–region combinations with concentrated employment (LQ . 1) in year t;
solid lines indicate the share of industry–region combinations with concentrated employment (LQ . 1) in 2009 out of the indus-
try–region combinations with concentrated employment (LQ . 1) already in year t. Black lines indicate shares calculated with
employment concentration considering only the employment in foreign ﬁrms; grey lines indicate shares calculated with employ-
ment concentration considering only the employment of domestic ﬁrms. (B) Average levels of regional coherence, 2000–09. The
dashed line indicates no average over- or underrepresentation of related industries in year t. Values above this line indicate on
average a concentration of related employment in regions.
Figure 2. Short- and long-term structural change in regions by
agent type.
Note: The vertical dashed line indicates the average distance of
agent types from the regional average match value. Values to
the right of this line indicate more related (i.e., above-average)
diversiﬁcation, while values to the left indicate more unrelated
(i.e., below-average) diversiﬁcation. Error bars indicate 95%
conﬁdence intervals. The base year is 2000. Grey markers indi-
cate a one-year change; black markers indicate a 10-year
change.
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long run (10-year structural change). This suggests that per-
sistent success requires a stronger ﬁt to the regional capability
base even for MNEs that have access to ﬁrm-internal
resources to compensate for the lack of local capabilities.
This may partly be attributed to stronger relationships
betweenMNEs and local ﬁrms established over time (Wint-
jens, 2001). It is interesting to see that the average match of
growing foreign ﬁrms gets close to the average match of
growing domestic ﬁrms over time (see Figure A3 in Appen-
dix A online), indicating that, in the longer run, growing
ﬁrms, regardless of ownership, rely on the regional capability
base to a considerable degree.
In a ﬁnal step, we reﬁne the above ﬁndings by differen-
tiating between three groups of regions because, as argued
in the theoretical section, the co-evolution of FDI activity
and industrial structure may be conditional on the type of
region involved. A high share of FDI characterizes the sur-
rounding regions of the capital city, and also the north-west
of the country, representing the manufacturing integration
zone (see Figure A4 in Appendix A in the supplemental
data online). Interestingly, the regional coherence values
do not correlate with the share of inward FDI in the region,
as the correlation coefﬁcient is –0.03 over the period 2000–
09. This suggests that the strong presence of foreign ﬁrms
is not necessarily accompanied by a regional capability base
that contains more unrelated elements.
Figure 3 shows the degree of structural change induced by
each agent types in the three region groups. In the manufac-
turing integration zone, both growing and declining ﬁrms
tend to bemore unrelated to the regional portfolio of activities
compared with other region groups, although this difference
is not statistically signiﬁcant for foreign ﬁrms. Interestingly,
foreign entrants in these regions initially match the capability
base well, but these ﬁrms gradually introduce more and more
unrelated activities to the region as time passes (see FigureA5
in Appendix A in the supplemental data online). Moreover,
domestic entrants are also exploringmore unrelated activities,
staying further from the region average match than in any
other region group. The pattern that emerges from the
long-term structural change values is that there is a large
amount of exploration going on by both domestic and foreign
agents in the manufacturing integration zone, as most new
entries, as well as growing incumbents, are associated with
unrelated activities. On the ﬂip side, declining and exiting
ﬁrms in this region group also tend to be more unrelated to
the capability base of 2000 compared with the other two
region groups. This difference is statistically signiﬁcant in
the case of domestic incumbent decline on the short run
and domestic exit and foreign incumbent decline on the
long run.
In peripheral regions, most agent type behaviour tends
to mimic the overall pattern seen for Hungary. As Figure 3
shows, both domestic and foreign agents, with the excep-
tion of foreign entry, show smaller average deviations
from the region’s average compared with the manufactur-
ing integration zone, although the difference is not signiﬁ-
cant in some cases. Employment creating foreign ﬁrms
show a higher average capacity for inducing structural
change compared with domestic ﬁrms on the short run.
The capital city is very different from the manufacturing
integration zone. As Figure 3 shows, domestic ﬁrms barely
exhibit any tendency to deviate from the region average
match score, especially on the long run. Foreign entrants
tend to well match the capability base at an average level
in the short run, and gradually become slightly more unre-
lated over time (see Figure A5 in Appendix A in the sup-
plemental data online). This indicates that foreign entries
slightly weaken the capability base in the capital region.
From a location choice perspective, foreign ﬁrms may
seek out locations that are more successful at signalling
Figure 3. Structural change by agent type in the three region groups.
Note: (A) Short-term (one-year) structural change; and (B) long-term (10-year) structural change. The vertical dashed lines indicate
the average distance of agent types from the region average match value. Values to the right of these lines indicate more related
(i.e., above-average) diversiﬁcation, while values to the left indicate more unrelated (i.e., below-average) diversiﬁcation. Error bars
indicate 95% conﬁdence intervals. The base year is 2000. Black error bars depict the manufacturing integration zone; dark grey
error bars indicate the peripheral regions; light grey bars signify the capital city; and the solid vertical lines indicate the agent type-
average structural change.
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their available resources, and the capital city has the most
capacity to do so. Domestic ﬁrms, on the other hand, are
well endowed with locally available knowledge, matching
the capability base more tightly over time. Foreign exit
on the short run happens at a larger distance from the
regional capability base; however, this deviation is the smal-
lest among the region groups. Foreign incumbents match
the capability base averagely in the short run. Interestingly,
foreign incumbents and exits shift to the related side in the
longer run, meaning that foreign growing incumbents
reinforce the regional capability base, while foreign declin-
ing incumbents and foreign exits weaken the manufactur-
ing capabilities in the capital over time.
CONCLUSIONS
The literature on regional diversiﬁcation has demonstrated
that local capabilities are a strong driving force behind
regional diversiﬁcation, but that regions also evolve in
more unrelated directions now and then (Boschma,
2017). However, there is still little understanding of what
types of ﬁrms, including external agents such as MNEs,
induce related and unrelated diversiﬁcation in regions.
We show that MNEs are key agents of structural change.
Following a novel measurement approach introduced by
Neffke et al. (2018), our study of 67 Hungarian regions
show that foreign ﬁrms induce more structural change in
regions than do domestic ﬁrms. In particular, the fact
that growing foreign ﬁrms (and to a lesser extent the
entry of foreign ﬁrms) can deviate more from the regional
capability base suggests that MNEs may be able to com-
pensate for the lack of access to regional capabilities
through their intra-corporate networks. We also observed
a slight shift towards more related activities in the long
run, especially for growing foreign ﬁrms and foreign
exits, suggesting that a stronger ﬁt to the regional capability
base is important even for MNEs despite access to ﬁrm-
internal resources. Finally, we found signiﬁcant differences
across regions: agents in the manufacturing integration
zone tend to be more unrelated to the region capability
base than in the capital city. What makes the Budapest
region unique is that growing and declining foreign ﬁrms
as well as foreign exits are more related on average to the
capability base of the region in the long run. Interestingly,
in the short term, foreign entry induces related diversiﬁca-
tion in the manufacturing integration zone and more unre-
lated diversiﬁcation on the periphery, but it drives more
unrelated diversiﬁcation in all regions in the long run. It
was also revealed that, compared with their domestic
counterparts, successful foreign incumbents introduce
more unrelated activities particularly on the periphery in
the short run, that foreign entrants and declining foreign
incumbents induce more structural change in the capital
city, while these differences are not signiﬁcant in the case
of the manufacturing integration zone.
This paper takes a ﬁrst step to integrate research on
regional diversiﬁcation with the vast literature on MNEs.
However, as any other paper, our study has a number of
limitations that should be taken up in future research.
First, with our data at hand, we could notmake a distinc-
tion between different internationalization strategies of
MNEs that might be highly relevant for the type of diversi-
ﬁcation MNEs might cause directly or indirectly in regions
(Santangelo & Meyer, 2017). The present analysis is
focused on the direct effects of MNEs on regional diversiﬁ-
cation and not on the indirect effects ofMNEs on local indi-
genous ﬁrms. Therefore, there is a need to conduct a
systematic analysis on both the direct and the indirect effects
of MNEs on structural change in regions. In this respect,
one could hypothesize that when the direct effect of
MNEs cause unrelated diversiﬁcation (investing, for
instance, in activities completely new to the host region to
beneﬁt from low costs to produce standardized goods), we
expect the indirect spillover effects to local indigenous
ﬁrms to be low due to the large gap between the new and
existing local activities. On the contrary, when the direct
effect of MNEs would induce related diversiﬁcation
(through, for instance, R&D investments in activities
related to local activities for the purpose of exploiting local
learning opportunities), one would expect the indirect
effects to be larger because spillovers are enhanced across
related activities.
Second, there is a need to integrate our approach on
industrial diversiﬁcation in regions with the global value
chain approach that focuses more on stages of production
within industries (Los, Timmer, & de Vries, 2015). This
is because the impact of MNEs on regional diversiﬁcation
may be reﬂected in a move into new industries (as shown in
our study), but also into new production stages (e.g., from
low to high complexity) within the same industry. The lat-
ter would mean the region would diversify into new (and
more sophisticated) stages of the global value chain,
which requires also very different capabilities and, there-
fore, would be completely in line with the deﬁnition of
structural change employed in this study.
Another limitation of our study is that it was limited to
manufacturing industries due to data restrictions. Future
research should focus on the impact ofMNEs on diversiﬁca-
tion into service industries that nowadays take up a consider-
able part of regional economies (Ascani& Iammarino, 2018).
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NOTES
1. In international business studies, regional diversiﬁca-
tion often gets a different meaning. While we focus on
diversiﬁcation of regions at the sub-national scale (as
embodied in the successful emergence of an industry or
technology that is new to the region), the international
business literature often refers to regional diversiﬁcation
when an MNE pursues a diversiﬁcation strategy within a
region or across regions (Qian, Li, & Rugman, 2013).
2. Taking a global value chain perspective focusing on
shifts in tasks rather than industries, MNEs could also
cause a shift from low- to high-tech tasks within the
same industry in the host region (Damijan et al., 2018).
This could be interpreted as structural change, as it requires
different capabilities in the host region to make that shift.
The present paper follows Neffke et al. (2018) and sticks
to industrial change because this enables one to make a dis-
tinction between related diversiﬁcation, deﬁned as indus-
trial change within the same set of capabilities, and
unrelated diversiﬁcation, deﬁned as industrial change
requiring a transformation of underlying capabilities.
3. Structural change was indicated by A in Neffke et al.
(2018).
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